Comparison of 5-fluorouracil pharmacokinetics in whole blood, plasma, and red blood cells in patients with colorectal cancer.
To compare 5-fluorouracil (5-FU) pharmacokinetics in whole blood, plasma, and red blood cells in patients with colorectal cancer. Prospective, unblinded observational study in consecutive patients. Large regional teaching hospital. Five patients with colorectal cancer. Patients received folinic acid 200 mg/m2 intravenously over 2 hours, followed by 5-FU 600 mg/m2 intravenous bolus over 30 minutes, then 5-FU 600 mg/m2 intravenous infusion over 22 hours, administered on days 1 and 2. This 48-hour cycle was repeated every 14 days. Concentrations of 5-FU in whole blood, plasma, and red blood cells were determined by high-performance liquid chromatography. ADAPT II was used for pharmacokinetic computations. The optimum model was determined for each matrix by calculating Akaike's information criteria values. Concentrations of 5-FU in whole blood were 106-115% of simultaneous plasma concentrations (median 112%), and packed red blood cell levels were 5-17% of plasma concentrations (median 11%). The drug's concentration-time profile was similar in the three matrices. The drug is reported to be unstable in whole blood, and red blood cell 5-FU concentrations were near the limit of detection (10 ng/ml), supporting plasma as the preferred matrix for therapeutic drug monitoring studies. Six pharmacokinetic models were fitted to the 5-FU individual data sets to determine the best curve fit. The optimal model for whole blood and plasma data sets was one compartment with both linear and nonlinear elimination models; a one-compartment model with nonlinear elimination provided the best curve fit for 5-FU in red blood cells. A two-compartment model with nonlinear elimination gave a similar degree of curve fit for plasma 5-FU as the one-compartment model with both linear and nonlinear elimination. These pharmacokinetic results provide the basis for further investigation into the ability to correlate 5-FU systemic exposure with clinical drug activity.